A rapid and simple method for measuring thymocyte apoptosis by propidium iodide staining and flow cytometry.
Corticosteroids, calcium ionophores and anti-CD3 monoclonal antibodies kill mouse thymocytes incubated in vitro. Cell death is preceded by extensive DNA fragmentation into oligonucleosomal subunits. This type of cell death (apoptosis), which physiologically occurs in the intrathymic process of immune cell selection, is usually evaluated by either electrophoretic or colorimetric methods which measure DNA fragmentation in the nuclear extracts. These techniques are unable to determine the percentage of apoptotic nuclei or recognize the apoptotic cells in a heterogeneous cell population. We have developed a flow cytometric method for measuring the percentage of apoptotic nuclei after propidium iodide staining in hypotonic buffer and have compared it with the classical colorimetric and electrophoretic techniques using dexamethasone (DEX)-treated mouse thymocytes. Apoptotic nuclei appeared as a broad hypodiploid DNA peak which was easily discriminable from the narrow peak of thymocytes with normal (diploid) DNA content in the red fluorescence channels. When the DEX-induced apoptosis was inhibited by either low-temperature (4 degrees C) incubation or cycloheximide treatment, no hypodiploid DNA peak appeared. Similarly, thymocyte death induced by sodium azide, a substance with cell-killing activity through non-apoptotic mechanisms, did not result in any variation in the normal DNA peak. The flow cytometric data showed an excellent correlation with the results obtained with both electrophoretic and colorimetric methods. This new rapid, simple and reproducible method should prove useful for assessing apoptosis of specific cell populations in heterogeneous tissues such as bone marrow, thymus and lymph nodes.